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Abstract
The	 concept	 of	 „nutritional-metabolic	 surveillance”	 imposed	 as	 a	 neccesity	 following	 modern	
system	 expansion	 and	 intensive	 exploit	 with	 good	 and	 bad	 results.	 In	 these	 conditions	 nosogen	
nutritional-metabolic	factors	can	become	preponderent	because	excessive	exploit	uncompensated	by	
ensuring	correct	nutrition	leads	to	imbalances	that	can	be	extremely	unfavorable	through	decrease	
in	production	and	fertility	as	well	as	increase	in	morbidity	and	mortality	in	animals.	Regarding	this	
aspect,	 a	 number	 of	 enzymes	 were	 considered	 timely	 such	 as:	 glutamicoxalacetic	 transaminase	
(GOT),	gammaglutamiltransferase	(GGT),	glutamicpiruvic	transaminase	(GPT),	creatinphosphokinase	
(CPK)	and	alkaline	phosphatase	(PA)	inside	a	cattle	effective	with	different	ages	and	raising	systems.	
Hematological	profile	examination	 revealed	high	values	 in	 leukocyte	and	 lymphocyte	number	with	
differences	 between	 the	 cattle	 taken	 into	 study,	 and	 in	 biochemical	 profile,	 hyperproteinemia	was	
noticed,	that	can	lead	to	inflammatory	processes,	vomiting,	diarrhea,	neoplasia.
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INTRODUCTION
The	 term	 metabolic	 profile	 isn’t	 new	 as	 it	
has	been	used	for	a	long	time	in	human	medicine	
by	 doctor	 Carmalt.	 In	 veterinary	 medicine,	 in-
te	rest	 in	 biochemical	 tests	 for	 nutritional	
disorders	 diagnosis	 was	 stimulated	 by	 Payne	 in	
1970,	 describing	 for	 the	 first	 time	 the	 complete	
metabolic	profile	test.	Metabolic	profile	represents	
the	 evaluation	 of	 nutritional	 metabolic	 integrity	
of	 an	 animal	 effective	 through	 hematologic	 and	
biochemical	tests.(	Ionita	L.	2010)	
It	allows	early	recognition,	preclinic,	of	hema-
tologic	 and	 biochemical	 abnormalities,	 fact	 that	
gives	 its	 ability	 to	 permit	 continuous	 metabolic	
surveillance	of	a	large	animal	effective,	by	quickly	
adopting	measures	to	correct	nutrition	and	insure,	
in	the	same	time,	animal	wellbeing.
Metabolic	 disorders	 must	 be	 regarded	 with	
caution,	 because	 current	 types	 of	 animals	which	
reached	 the	 highest	 peak	 of	 economic	 efficiency,	
by	genetic	selection	of	production	attributes	that	
reached	 extreme	 physiological	 limits	 presenting	
organic	and	hemostatic	liability	to	environmental	
factors.	 This	 explains	 the	 fact	 that	 excessive	 ex-
ploit	by	ensuring	optimal	nutrition	or	shelter	lead	
to	 the	 so	 called	 “adaptation	 disorders”,	 “group	
pathology”	 or	 “technopathies”	 (Adamesteanu,	
1975,	Mihai,	1996).
MATERIALS AND METHODS
The	 study	 was	 carried	 in	 Bucsani	 and	 Obe-
deni,	 Giurgiu	 district,	 on	 a	 number	 of	 50	 cows	
belonging	 to	 Hostein	 Friesian	 breed	 including	
calves	 between	 0-3	 months,	 calves	 between	 3	
and	6	moths,	 youth	between	12	 and	18	months,	
pregnant	cows	between	the	7th	and	9th	month	and	
heifers	approximately	2	years	of	age.
Blood	 analyses	 were	 carried	 out	 inside	
the	 National	 Reference	 Laboratory	 in	 Animal	
Wellbeing	 Evaluation	 inside	 the	 Institute	 of	
Diagnosis	and	Animal	Health,	Bucharest.
Blood	 was	 collected	 from	 the	 jugular	 vein,	
allowing	blood	to	drip	near	the	tube	walls,	avoiding	
foam	formation.	Blood	quantity	was	estimated	by	
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the	 number	 of	 determinations	 (Nedelcu,	 2001,	
Bouda,	et al.	1994).		For	large	biochemical	profiles,	
a	number	of	10	to	15	determinations	are	needed	
and	approximately	20	 to	25	ml	of	blood	 is	used,	
considering	 that	 serum	 levels	 to	 be	 obtained	
represents	 40-50%	 of	 the	 total	 collected	 blood.	
For	small	biochemical	profiles,	a	number	of	2	to	5	
determinations	are	needed	and	2	to	6	ml	of	blood	
are	 sufficient.	 For	 hematologic	 investigations,	
blood	 is	 collected	 on	 anticoagulant,	 4	 ml	 of	
EDTA,	 shaking	 for	 homogenization.	 All	 analytic	
methods	 used	 in	 the	 determinations	 from	 this	
study	are	accredited	by	the	National	Organism	of	
Accreditation	RENAR,	SR EN ISO	17025:2005.
For	 hematologic	 examination,	 blood	 was	
collected	in	anticoagulant	vacutainers	with	EDTA	
3	ml	and	analysis	was	carried	out	with	automatic	
analyser	AcT5diff CP for	quality	examination	and	
for	quality	examination,	Leica	DM	LS2	microscope.	
For	biochemical	examination,	blood	samples	were	
collected	 in	 vacutainers	 without	 anticoagulant,	
blood	being	left	in	room	temperature	to	favor	clot	
retraction	 and	 serum	 expression	 using	 classic	
biochemical	 methods	 (spectrophotometry)	 as	
well	as	modern	methods	–	VETSCAN	VS2	analyzer.
RESULTS AND DISCUSSIONS
For	 diagnosis	 conclusion,	 average	 values	
for	 each	 blood	 parameter,	 hematologic	 and	
biochemical,	were	calculated	and	compared	with	
reference	 values	 taking	 into	 consideration	 the	
percentage	of	animals	with	deviated	values.	When	
medium	values	for	each	category	fall	into	normal	
limits	 but	 30%	 of	 the	 investigated	 individuals	
present	low	or	high	deviated	values	from	normal,	
the	 effective	 is	 considered	 to	 be	 presenting	
metabolic	nutritional	disorders.
For	 an	 exact	 interpretation	 it	 is	 preferred	 to	
calculate	the	average	and	standard	deviation	that	
indicates	 over	 probable	 distribution	 of	 a	 value	
close	 to	 the	 average,	 high	 or	 low.	 By	 comparing	
blood	 analysis	 results	with	 normal	 physiological	
reference	 values	 for	 each	 category	 of	 animals	
a	 series	 of	 results	 were	 obtained.	 Biochemical	
analysis	 revealed	 hyperproteinemia	 in	 pregnant	
cows,	 youth	 0-3	 months	 and	 youth	 3-6	 months,	
presented	 in	 absolute	 form	 when	 an	 increased	
globulin	 synthesis	 occurs	 and	 relative	 form	 in	
hemoconcentration	 (Tab.	 1a).	 Gamma	 glutamil	
transferase	 had	 shown	 increased	 values	 of	 total	
bilirubin	 that	 indicates	 hepatic	 disorders	 with	
extra	 hepatic	 obstruction	 (Tab	 1a).	 	 The	 rest	 of	
the	 determined	 biochemical	 parameters	 had	
normal	values	for	species	and	physiological	cate-
gory	of	investigated	animals	(Tab	1a	,	Tab	1b).	In	
hematologic	 examination,	 higher	 than	 normal	
values	 for	 leucocytes	 and	 lymphocytes	 were	
en	countered	 as	 well	 as	 eosynophilic	 reaction	
(Tab	 2,	 Tab	 3).	 Rest	 of	 determined	 hematologic	
parameters	shown	normal	values	 for	 the	species	
and	physiological	category	of	investigated	animals	
and	 didn’t	 reveal	 the	 existence	 of	 significant	
modification	by	a	statistic	point	of	view.
Tab. 1a	Biochemical	profile	of	a	cattle	effective
Probes
FA
(U/l)
ALT
(U/l)
GGT
(U/l)
Total	
bilirubin
(mg/dl)
Total	
protein
(g/dl)
Albumin
(g/dl)
Globulin
(g/dl)
Heifer	2	years 42 21 15 0,3 7,55 4,00 3,55
Pregnant	cow
Month	7-9
24 17 16 0,3 9,00 3,28 5,72
Youth	12-18	months 22 15 18 0,5 - 3,57 -
Calves	3-6	months 20 26 20 0,6 9.53 3,71 4,45
Calves
0-3	months
12 27 20 0,8 8,34 4,00 4,34
Normal	values 13±23 4,5-60 3,6±14,9 0,2 0,8±7,6 0,5±3,4
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Tab. 1b Biochemical	profile	of	a	cattle	effective
Probes
Urea
(mg/dl)
Cholesterol
(mg/dl)
Calcium
(mg/dl)
Magnesium
(mg/dl)
Effective
Heifer
2	years
25 86 9,47 2,00 8
Pregnant	cow
Month	7-9
22 131 8,72 2,17 10
Youth	12-18	months 28 140 7,25 2,76 12
Calves
3-6	months
24 147 8,57 1,83 9
Calves
0-3	months
24 148 8,39 1,88 11
Normal	values 10±30 50±100 0,57±9,3 0,50±2,50
Tab. 2 Hematological	profile	of	a	cattle	effective
Probes Leuc.mii/mm3
Nr.	Eritr.
mil/mm3
Hb
g/dl
Ht
%
VEMµ3 HEMpg CHEMg/dl Platelets103/mm3 VPMµ3
Heifer	2	years
(8	taurine)
10.9 7.18 12.9 36.7 51 18.0 35.3 181 7.8
Pregnant	cow	month	
7-9	(10	cows)	
11.0 7.22 11.3 32.4 45 15.7 34.9 306 7.1
Youth	12-18	months
(12	cows)
12.1 7.23 11.3 31.3 43 15.6 36.2 181 7.1
Calves	3-6	months	
(9	cows)
8.0 9.32	+ 12.8 33.8 36 13.7 37.8 600 8.3
Calves	0-3	months
(11	cows)
9.1 9.1 12.5 34.2 42 12.8 35.5 454 8.1
Normal	values 4-10
5,1-
9(7)
9-13 34-42 40-60 11-17 29-35 1-8 5-9
Tab. 3 White	blood	cells	differential	count	in	a	cattle	effective
Probes WBCs	differential	count
Cyto-morphologic	
examination	
Lympho	-
cytes	%
Neutro-
philes	%
Baso-
philes	%	
Mono-
cytes	%
Eosino-
phils	%
Heifer	2	years	
(8	cows) 58 40 0.8 0.75 2
Anizocytosis+
Lymphocytes	atypia+
Pregnantcow	7-9	months
(10	cows) 60 30 0,9 0.70 8 Anizocytosis	+
	Youth	12-18	months
(12	cows) 62 34 1.1 0.9 4 Anizocytosis	+
Calves	3-6	months
	(9	cows) 66 32 0.9 0.75 2 Anizocytosis	+
Calves		0-3	months
(11	cows) 65 34 1.4 0.65 2 Anizocytosis	+
Normal	values 57 29 2 4 7,5
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CONCLUSIONS
In	 hematological	 profile	 level,	 higher	 values	
for	leucocytes	and	lymphocytes	were	noticed	with	
increased	 differences	 between	 the	 investigated	
categories	 of	 animals	 taken	 into	 study.	 In	 bio-
chemical	 profile,	 hyperproteinemia	 was	 encoun-
tered	in	young	and	pregnant	cows	with	increased	
difference	between	the	investigated	categories	of	
animals	taken	into	study.	
In	 hematologic	 and	 biochemical	 profile	 exa-
mi	nation,	comparing	obtained	results	and	appre-
ciation	 must	 be	 carried	 out	 taking	 reference	 in	
individuals	belonging	not	only	to	the	same	age	but	
to	the	same	line	or	breed.
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